The Yersinia Yops inhibit invasion of Listeria, Shigella and Edwardsiella but not Salmonella into epithelial cells.
Yersinia virulence is dependent on the expression of plasmid-encoded secreted proteins called Yops. After bacterial adherence to receptors on the mammalian cell membrane, several Yops are transported by a type III secretion pathway into the host cell cytoplasm. Two Yops, YopH and YopE, prevent macrophages from phagocytosing Yersinia by disrupting the host cell cytoskeleton and signal transduction pathways. In contrast to this active inhibition of phagocytosis by Yersinia, other pathogens such as Salmonella, Shigella, Listeria and Edwardsiella actively promote their entry into mammalian cells by binding to specific host surface receptors and exploiting existing cell cytoskeletal and signalling pathways. We have tested whether Yersinia Yops can prevent the uptake of these diverse invasive pathogens. We first infected epithelial cells with Yersinia to permit delivery of Yops and subsequently with an invasive pathogen. We then measured the level of bacterial invasion. Preinfection with Yersinia inhibited invasion of Edwardsiella, Shigella and Listeria, but not Salmonella. Furthermore, we found that either YopE or YopH prevented Listeria invasion, whereas only YopE prevented Edwardsiella and Shigella invasion. We correlated the inhibitory effect of the Yops with the inhibitory action of the cell-signalling inhibitors Wortmannin, LY294002 and NDGA, and concluded that the four invasive pathogenic species enter epithelial cells using at least three distinct host cell pathways. We also speculate that YopE affects the rho pathway.